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Frame : -0064919 Time : -6491.900ms Frame Rate :10000 Shutter : OPEN NAC HS1700CC BN Frame : 0029266 Time : -2926.600ms  Frame Rate :10000  Shutter : OPEN NAC HS1700CC
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Trigger Time : 3/30/2014 5:24:56 PM:656:0 [T r Time : 3/30/2014 5:24:56 PM:656:0 pacy

Quench front 1, t=0 Pure liquid

Frame : -0060678 Time : -6067.800ms Frame Rate :10000  Shutter : OPEN NAC HS1700CC Frame : -0077469 Time : -7746.900ms  Frame Rate :10000 Shutter : OPEN NAC HS1700CC

rigger Time : 3/30/2014 5:24:56 PM:656:0 rigger Time : 3/30/2014 5:24:56 PM:656:0

Quench front 2, t=0.42s Droplet
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Frame : -0066411 Time : -6641.100ms  Frame Rate :10000  Shutter : OPEN NAC HS51700CC BN Frame : -0028441 Time : -2844.100ms  Frame Rate :10000  Shutter : OPEN NAC HS1700CC | S

rigger Time : 3/28/2014 3:09:49 PM:706:0 @ rigger Time : 3/28/2014 3:09:49 PM:706:0

Quench front 1, t=0 Pure liquid
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rigger Time : 3/28/2014 3:09:49 PM:706:0 - -
rigger Time : 3/28/2014 3:09:49 PM:706:0

Quench front 2, t=0.80s Droplet
Flow pattern development, Re=10100 FLORIDA
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Trigger Time : 3/28/2014 4:27:19 PM:838:0 rigger Time : 3/28/2014 4:27:19 PM:838:0

Quench front 2, t=0.30s Turbulence inverted annular

flow UF’UNIVERSITY of
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The Foundation for The Gator Nation



250

200

Temp [K]

150

100

250

259

300

1:5

1

0.5

s, l‘.‘\

\\ o,
-, -,

"

i

e Si @
e {0

—— bottom

Re= 9974 |

250

Temp [K]

150

100

150f

™
100 = - =
0 0 10 2 X K ?
( Time [s]
300 '
—— bottom
e 1]
250 3 — top

Temperature and

heat flux curve for
6 = 0°

* With increasing Re

number, the gravity
effect is vanishing

UF [FLORIDA

The Foundation for The Gator Nation



250f

250

s top

—bottom]||
o side

Z 200l Z Re= 10192
200 2200t d
& o

2 5

150t 150¢

100} 100

30025 2 15 ] 0 10 20 30 40
Heat flux [W/mz] x 10° Time [s]
300 300
—— bottom
e Side

250} 250} BeE 10D
2 200} 200}
a,
=
[}
H

150} 150}

100} 100}

5 4 3 0 2 4 6 8 10
Heat flux [W/m2J Time [s]

Temperature and
heat flux curve for

6 = 90°
The three

thermocouples have
identical readings

UF [FLORIDA

The Foundation for The Gator Nation



P kPa]

P [kPa] s
sx 10 s2 10 700
[ ]
s L [Fooo
- 1500
400
TC1 Data TC1D
5 o °1 Data 300
L 9 — O o —i(%? FD'z:ta | 8 — 4 5 O s TC2 Data
= 5 200 —TCI1 Fit -~
_ —TC2 Fit t ~—TC2 Fit
05 : s % 5 8 10 12 14
Re number 10 Re number X ]04
" P [kPa]
sx 10 i x ii6* P [kPa]
700
ab 600
_ . 1600
o
= - 1500
§ -500
— 400
% 2r - 400
O o (300
9 . O TC1 Data 9 —_ 9 O 0] i
1 — 6 « TC2 Data i/ — IC1Data 300
— TCIFit / « TC2 Data
S 2 200 —TC1 Fit
o , , , ! . . . —TC2 Fit 200
0 R6 b8 10 12 , % 6 8 10 12
€ NuMmocer x 10 Re number




1601 -
] |
[ ] m @
150/ e /l/-{
fr— A
z ,
< l40f
£
(]
S L.
< 130F
QL
= . o o TC1 Dala
120+ ° [ 9 p— O = TC2 Data
N —TCI Fit
—--«Tcz Fit
A l 1 1 1 1
. f}oo 200 300 400 500 600 700

160

155

—_ —
s wn
L <

T

Leid. Temp. [K]
=
S

Abs. Pressure [kPa]

-
.

o
o

130F Ay TC1 Data
i L 9 j— 6 O o = TC2 Data
P4 - —TC1 Fit
. . . . . . —TC2Fit .
fo0 200 300 400 500 600 700 300

Abs. Pressure [kPa]

160
155F
— 150F
Z @ o wgo%0
g-145f G = o
&2
. 140F
3
135F TC1 Data
9 — 450 + TC2 Data
130r —TC1 Fit
" . . . . . —TC2 Fit .
POO 200 300 400 500 600 700 800
Abs. Pressure [kPa]
1601
150
9
£
L
=
S 130
o P ..
a TCTD t
ata
X = 406.3 —_— (o]
L2er . t g 9 90 « TC2 Data
(8 —TCI1 Fit
. . . '. . . ~TC2 Fit
?00 200 300 400 500 600 700 800

Abs. Pressure [kPa]



A stable experiment system is built for liquid nitrogen pipe
chilldown experiment covering all orientations, Reynolds

number from 2000 to 13000 and pressure ranging from 100 to
700KPa

The orientations effect will eliminated by increasing Re.

In low and medium Re, CHF is heavily depend on the Re. When
Re is high enough, CHF is independent from Re.

Leidenfrost temperature is always a function of Re.
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